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SOILING DETECTOR FOR FABRICS 



BACKGROUND OF THE INVENTION 

[0001] The present invention relates to a fabric 

construction and a method of constructing the fabric to 
enable detection of soiling of the fabric and 
particularly relates to fabric having a combination of 
yarns formed of multi-lobal fibers or filaments and 
so-called hollowfil fibers or filaments. 

[0002] Fabrics, particularly carpets, are prone to 

soiling over time and usage. While carpets may be placed 
on a schedule for periodic cleaning, oftentimes the 
soiling of the carpet goes unnoticed or the cleaning is 
ineffective. A regular maintenance schedule, 

particularly for carpeting installed in commercial 
buildings, is a requisite to maintaining satisfactory 
carpet appearance, specifically since proper carpet 
maintenance will often prolong the life of the carpet. 
Ineffective cleaning, apart from unsightly aesthetics, 
can shorten carpet life. Consequently, there is an 
imperative to identify fabrics, e.g., carpeting, which 
have been soiled to the extent indicating a need for 
cleaning the fabric or to identify fabrics which have 
been ineffectively cleaned. 

BRIEF DESCRIPTION OF THE INVENTION 

[0003] In accordance with a preferred embodiment of the 

present invention, fabric, for example, carpeting, is 
manufactured having an embedded soiling detector. For 
clean fabrics, the soiling detector is not visually 
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distinguishable or otherwise from the remaining portions 
of the fabric. Consequently, the aesthetic 

characteristics of the fabric, e.g., carpeting, are not 
diminished in any respect by embedding a soiling detector 
in the fabric. After the fabric has reached a point of 
objectionable soiling, however, the soiling detector 
stands out in appearance from the fabric, i.e., stands 
out against the background of the fabric. 

[0004] To accomplish the foregoing, the soiling 

detector comprises one or more yarns embedded in the 
fabric, e.g., carpet, formed of a multi-lobal fiber or 
filament construction wherein the cavities of the 
external lobes of the fibers are prone to collect soil. 
Preferably, the multi-lobal yarns are provided in a very 
low proportion in the fabric to the remaining yarns 
which, in carpet construction, are preferably formed of 
hollowfil fibers. A hollowfil fiber or filament is 
typically rectilinear in cross-section having one or more 
elongated cavities or tubes within the interior of the 
fibers, the cavities or tubes containing air. The 
hollowfil fibers also have an exterior shape which tends 
to inhibit collection and retention of soiling particles 
in the fabric, whereas the yarn formed of multi-lobal 
fibers and embedded as a soiling detector or indicator in 
the fabric has multiple areas where soiling particles can 
collect and remain trapped. Thus, by using a combination 
of yarns, one type of which is formed of fibers not prone 
to collecting and retaining soiling particles, while the 
other type is formed of fibers prone to collecting and 
retaining soiling particles, the soiling particle 
collection and retention capacity of the yarn formed of 
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multi-lobal fibers will stand out in appearance from the 
other yarns of the fabric, thus indicating a need for 
cleaning the fabric. 

[0005] The yarns formed of multi-lobal fibers are 

provided preferably, in a very low proportion to the 
hollowfil yarns such that the soiling particle collection 
and retention by yarns of the multi-lobal fibers show 
clearly against the background of the hollowfil yarns. 
While the hollowfil and multi-lobal fibers of the yarns 
have different abilities to retain soiling particles, 
soiling indication is also provided by light 
magnification by specks of soiling particles on the yarn 
surfaces of the multi-lobal yarns formed of multi-lobal 
fibers, as compared with the minimization of the 
magnification of specks of soiling particles on the 
surfaces of hollowfil yarns by light diffraction. 
Consequently, it is believed that this additional soiling 
indicating mechanism, apart from the difference in 
soiling particle collection and retention of the two 
different types of yarns, further enhances the capacity 
of the combination of yarns as an indication of soiling 
and a practical indicator of a degree of fabric soiling 
necessitating cleaning . 

[0006] Tri-lobal fiber forming yarns are preferable and 

have a hallmark characteristic in that the three lobes 
inherent in their construction afford cavities between 
the lobes prone to collect soil. Tri-lobal yarns are 
formed of synthetic fibers, which may include polylactic 
acid base, polyester, P.T.T., polypropylene, polyolefin, 
nylon- type 6, nylon-type 6.6, nylon-type 6.12, polyamide, 
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viscose, extruded metal fibers and fibers based upon 
naturally occurring non-synthetic materials, such as 
milk, soy or seaweed. Hollowfil yarns may be comprised 
of type 6 nylon and polypropylene, particularly for 
carpeting and other fibers for non-carpet applications. 
Additionally, the hollowfil yarns may be formed of 
synthetic fibers, which may include polylactic acid base, 
polyester, P.T.T., polyolefin, nylon-type 6.6, nylon-type 
6.12, polyamide, viscose, extruded metal fibers and 
fibers based upon naturally occurring non-synthetic 
materials, such as milk, soy or seaweed similarly as the 
tri-lobal yarns. It will also be appreciated that the 
soiling detector may be included as part of an aesthetic 
design in the fabric, i.e., a constituent of a pattern. 
For example, the soiling detector or indicator formed of 
tri-lobal yarns may be a light-colored outline around a 
patterned element in a carpet, such as a rose flower 
design . 

[0007] In a preferred embodiment according to the 

present invention, there is provided a method of 
monitoring soiling in a fabric, comprising the steps of 
(a) providing the fabric with soiling-hiding yarns and at 
least one soiling-prone yarn and (b) visually 
distinguishing the one soiling-prone yarn and 
soiling-hiding yarns in the fabric as an indicator of the 
extent of soiling of the fabric. 

[0008] In a further preferred embodiment according to 

the present invention, there is provided a method of 
monitoring soiling in a carpet, comprising the steps of 
(a) forming the carpet with yarns formed of hollowfil 
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fibers and yarns formed of mul ti-lobal fibers to provide 
a carpet with visually non-distinguishable aesthetic 
characteristics on the technical face thereof when the 
carpet is clean and (b) visually distinguishing the yarns 
from one another in response to a soiling of the carpet. 

[0009] In a further preferred embodiment according to 

the present invention, there is provided a fabric having 
a soiling indicator therein comprising predominantly 
soiling-hiding yarns and at least one soiling-prone yarn 
enabling visual distinction between the soiling-hiding 
and soiling-prone yarns as an indicator of the extent of 
soiling of the fabric. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0010] FIGURE 1 is a perspective view of a portion of a 

clean fabric, e.g., a carpet, having a soiling indicator 
embedded therein in accordance with a preferred 
embodiment of the present invention; 

[0011] FIGURE 2 is a view similar to Figure 1 with the 

soiling indicator visually standing out from the 
technical face of the carpet; 

[0012] FIGURES 3 and 4 are enlarged cross-sectional 

views illustrating hollowfil and tri-lobal fibers, 
respectively, employed in the yarns of the fabric having 
the soiling indicator hereof; and 

[0013] FIGURE 5 is an enlarged perspective view of 

adjoining yarns in a carpet made of the fibers 
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illustrated in Figures 3 and 4, and incorporating the 
soiling indicator hereof. 

DETAILED DESCRIPTION OF THE INVENTION 

[0014] Referring now to Figure 1, there is illustrated 

a fabric, for example, a carpet generally indicated at 
10, having a soiling indicator embedded in the fabric. 
In the illustrated preferred embodiment of the carpet, 
yarns 12 are tufted through a substrate 14, the yarns 12 
forming loops on the technical face of the carpet. It 
will be appreciated that a tufted cut loop pile can be 
provided in lieu of the tufted loop pile illustrated in 
Figure 1. The carpet of Figure 1 includes one or more 
soiling-indicating tufted yarns embedded within the 
carpet which are not visually distinguishable from other 
soiling hiding yarns, the latter yarns forming the 
predominant yarns of the carpet. Thus, the carpet 
illustrated in Figure 1 shows no visually distinguishing 
characteristics between two types of yarns, i.e., soiling 
hiding and soiling indicating yarns, forming the 
technical face of the carpet and therefore the carpet of 
Figure 1 is indicating a clean carpet condition. That 
is, because the technical face of the carpet does not 
indicate soiling, the carpet is clean to the extent 
soiling is not objectionable. 

[0015] The terms "soiling-hiding" and "soiling-prone" 

or "soiling-indicating" are relative terms meaning that 

the yarns of one category, i.e., "soiling-hiding," do not 

usually show the effect of dirt or soiling as the yarns 

of the other yarn category i.e., "soiling-prone" or 

"soling indicating" for the same magnitude of soiling. 
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[0016] Referring now to Figure 2, the carpet 10 is 

indicating a degree of soiling, which is objectionable. 
In Figure 2, the soiling-indicating yarns 16 are 
interspersed with soiling-hiding yarns 18 and are visible 
and stand out from the yarns 18. In this particular 
embodiment, a series of soiling-indicating yarns 16 are 
arranged in parallel rows in a specific portion of the 
fabric. For example, the rows may be arranged near the 
border of a carpet with a wall so that the soiling 
indicator is not readily observable by the general public 
but is observable by an individual charged with 
maintenance or cleaning of the carpet and who knows where 
on the carpet to look for an indication of soiling. That 
is, one or more rows of soiling prone yarns 16, i.e. 
yarns retaining soiling particles, are preferably 
provided in the carpet adjacent an obscure region of the 
carpet whereby the soiling indication is observable by 
all but which visual differentiation of the yarns 
indicates to the individual charged with maintaining or 
cleaning a carpet the need for cleaning. 

[0017] Referring now to Figures 3 and 4, the fabric is 

formed of a combination of yarns 16 formed of soiling- 
prone fibers 22 and yarns 18 formed of soiling-hiding 
fibers 24. It is the combination of the yarns formed of 
soiling-hiding fibers 24 and soiling-prone fibers 22 
which affords the distinctive visual contrast between the 
two types of yarns in the fabric giving an indication of 
an objectionable magnitude of soiling of the fabric. The 
hollowfil fibers 18 are formed of a synthetic material 
and generally have sides 2 6 of rectilinear external shape 
in cross-section with one or more tubes or passages 28 
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extending through the interior of the yarns. Those 
passages typically contain air. 

[0018] Referring to Figures 4 and 5, fibers 22 forming 

the soiling-indicating yarns 16 preferably have a 
multi-lobal cross-sectional external configuration, for 
example, the illustrated tri-lobal configuration. 
Because of the nature of the sides or legs 3 0 of the 
multi-lobal fibers 22 forming the soil-indicating yarns, 
soiling particles, e.g. particles 32, tend to accumulate 
along the cavities of the lobes of the yarn. Thus, the 
soiling particles collect and are retained within the 
cavities of the multi-lobal fibers (when twisted into 
yarns 16) to a greater extent than soiling particles are 
collected and retained in the yarns formed of hollowfil 
fibers 24 illustrated in Figure 3. Consequently, by 
embedding one or more of the soiling-prone yarns 16 in 
the fabric for exposure through the technical face of a 
carpet, the soiling-prone yarn will become visually 
distinct relative to the background of the predominantly 
soiling-hiding yarns 18, affording an indication that the 
fabric, e.g., carpet, has become soiled to the extent 
cleaning is desirable. 

[0019] The multi-lobal fibers 22 forming the yarn 16 

may be formed of various synthetic materials. For 
example, the preferred tri-lobal fibers 22 forming yarns 
16 may be formed of polylactic acid base, polyester, 
polypropylene, polyolefin, nylon, polyamide, extruded 
metal fibers or fibers based upon naturally occurring 
non-synthetic material. The hollowfil yarns may be 
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comprised of Type 6 nylon and polypropylene, for example, 
for use in carpeting. 

[0020] Additionally, the soiling indication is enhanced 

by a light magnification of the multi-lobal yarns by 
specks of soiling particles on the lobe surfaces. This 
is in contrast to the lack of any substantial 
magnification of specks of soiling particles on the 
surfaces of the hollowfil yarns by light diffraction. 
Consequently, not only is the soiling indication afforded 
by the collection and retention of soiling particles by 
the multi-lobal yarns in comparison with the 
comparatively reduced collection and retention of soiling 
particles by the hollowfil yarns, but the indication is 
enhanced by the light magnification of the soiling 
particles collected and retained in the cavities of the 
multi-lobal yarns. 

[0021] While the invention has been described in 

connection with what is presently considered to be the 
most practical and preferred embodiment, it is to be 
understood that the invention is not to be limited to the 
disclosed embodiment, but on the contrary, is intended to 
cover various modifications and equivalent arrangements 
included within the spirit and scope of the appended 
claims . 
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